Serological data regarding for TORCH infections during pregnancy is not representative for India. Settings and Design: This prospective study was done over a period of one year at a tertiary care center in North India. We enrolled 419 pregnant women with bad obstetric history. Serological evaluation for TORCH infections was carried out by IgM Enzyme Linked Immunosorbant Assay (ELISA) method. Statistical analysis used: Gaussian (z) test. Overall, 260 (62.1%) samples were negative for TORCH pathogens while 159 (37.9%) were positive. The IgM sero positivity to Toxoplasma gondii, Rubella, Cytomegalovirus (CMV) and Herpes simplex virus (HSV-2)was 16.4%, 8.8%,10.2% and 2.3% respectively. Maximum seropositivity was observed between 21-30 year age group. Out of the total positive cases, 6 (3.7%) were found to be coinfected. The maximum numbers of coinfection cases was 5 (83.3%) with Toxoplasma, followed by Rubella with one case (16.6%). TORCH epidemiology needs better understanding for development of new strategies for the prevention of congenital infections. New approaches to prevention and treatment of congenital TORCH infection are necessary, including antiviral interventions and the development of a vaccine strategy.
INTRODUCTION
TORCH is an acronym which stands for Toxoplasmosis, Other (Varicella-Zoster virus infection, Syphilis, Parvovirus B19,Hepatitis B), Rubella virus,Cytomegalovirus infection and Herpes Simplex virus infection. 1 The term Bad Obstetric History (BOH) is applied to mothers in whom a previous poor pregnancy outcome is likely to have a bearing on the prognosis of her present pregnancy. BOH implies poor pregnancy outcomes in terms of intrauterine fetal death, intrauterine growth retardation, still births, two or more consecutive spontaneous abortions, early neonatal death and/or congenital anomalies. 2 The TORCH group of pathogens are responsible for serious congenital infections during pregnancy, leading to fetal damage or other anomalies. 1 Epidemiology of these infections is variable. Transmission of these pathogens may occur prenatally, perinatally, and postnatally. Transplacental passage of organisms, contact with vaginal and blood secretions, or exposure to breast milk are the common modes of transmission for CMV and HSV. 3 Poor hygienic conditions, water, soil and airborne respiratory droplets also favor their spread. 3 Majority of the TORCH infections cause mild maternal illness, but fetal consequences are serious. Treatment of maternal infection frequently has no impact on fetal outcome. Early recognition of maternal disease and fetal monitoring once disease is recognized is vital. Knowledge of these diseases will help the clinician appropriately counsel mothers on preventive measures to avoid these infections, and will aid in counseling parents on the potential for adverse fetal outcomes when these infections are present. Evidence of infection may be evident in new born, infancy, or in later life. The clinical manifestations seen in infected newborn infant are abnormal growth or developmental abnormalities. The infection can also present as multiple clinical and laboratory abnormalities. Primary infection leads to more damage than the secondary or reactivated infection. 4 Each causative agent has distinct manifestation but features could also be overlapping. 4 Most of the maternal infections are initially asymptomatic. Diagnosis based on clinical presentation is difficult. Thus, the diagnosis of these infections largely depends on serological evidence. Utilizing the TORCH panel for screening may help to prevent many of these potential birth defects, as some of the TORCH infections can be effectively treated if the mother is diagnosed early in her pregnancy. The detection of the IgM antibody against Toxoplasma, Rubella, HSV and CMV is the best diagnostic modality for these infections. 5 A national screening program for TORCH infections is lacking in India. A representative serological data for TORCH infection during pregnancy is lacking. So this study was undertaken to evaluate the seroprevalence of TORCH infections in pregnant women with bad obstetric history (BOH) attending a tertiary care hospital in North India. Ig M antibodies against T. gondii, Rubella, HSV and CMV were determined.
MATERIAL & METHODS
This prospective study was carried on over a period of one year from January 2017 to December 2017 in Department of Microbiology at a tertiary care center in North India. 419 serum samples from pregnant women in first trimester with a bad obstetric history were included in the study. The serum samples were accompanied with a requisition form for TORCH profile and a brief clinical history of the patient. The patients were in the age group of 18-40 years Anti-Toxoplasma, anti Rubella, anti HSV and anti-CMV IgM antibodies were assayed by an enzyme linked immunosorbent assay (ELISA) method using Calbiotech kits as per the manufacturer's instructions.
Gaussian (z) test, confidence interval was used for statistical analysis. The study was approved by institutional ethics committee.
RESULTS
The patients were distributed age wise i.e <20 years, 21-25 years, 26-30 years, 31-35 years and >36 years. The average age of the participants in this study was 28.05+5.36 years.
Overall 419 serum samples were tested against anti-Toxoplasma, anti-Rubella, anti HSV and anti-CMV IgM antibodies by EL ISA. Overall, 260(62.1%) samples were negative for TORCH pathogens while 159(37.9%) were positive.
Out of the total positive cases, 69 cases (16.4%) were found to be seropositive for Ig M anti Toxoplasma antibodies, 37(8.8%) were positive for Ig M anti Rubella, 10(2.3%) were positive for Ig M anti HSV and 43 (10.2%) were positive for Ig M anti CMV. (Tables 1 & 2) .
In <20 yrs of age group, the total positive cases(12.5%), cases were distributed equally between IgM anti Toxoplasma(50%)and Ig M anti Rubella (50%), while none of the other markers were positive. In 21-25 yrs of age group, out of the total positive cases (47.5%), the majority of cases were positive for Ig M anti Toxoplasma and Ig M anti CMV (34.6%) followed by Ig M anti R(24.4%) and Ig M anti HSV(6.1%). In the 26-30 yrs of age group, out of total positive cases (45%), IgM anti Toxoplasma accounted for maximum number of cases (42%), followed by and Ig M anti CMV (27.5%), IgM anti Rubella (21.7%) and IgM anti HSV (8.6%). In 31-35 yrs of age group, out of total positive cases (28.5%), IgM anti Toxoplasma accounted for majority of the cases (53.8%), followed by Ig M anti CMV (26.9%), IgM anti Rubella (15.3%) and IgM anti HAV(3.8%). In >36 yrs of age group, out of the total positive cases(27.5%), Ig M anti Toxoplasma was positive in 63.6% of cases while Ig M anti Rubella was positive in 36.3%% of the cases. None of the other markers were positive (Table 3) .
On analyzing age wise seropositivity of TORCH pathogens, maximum seropositivity was observed in 21-30 years age group. Age wise seropositivity of Ig M anti Toxoplasma and Ig M anti HSV was highest in 26-30 years being 18.9% and 3.9% respectively. In addition, age wise seropositivity of Ig M anti Rubella and Ig M anti CMV was highest in 21-25 years of age being 11.6% and 16.5%respectively. (Table 2, Figure 1 )
Statistically, incidence of TORCH was not seen significantly above the average in any of the age groups.
Out of 159 positive cases (37.9%), 6 (3.7%) were found to be coinfected. The maximum number of coinfection cases was seen to be associated with Toxoplasma with 5 (83.3%) cases followed by Rubella with 1 case (16.6%). Out of 69 cases positive for Toxoplasma, 5 cases (7.2%) were found to be coinfected. Out of these 5 cases, 2 cases (2.8%) were coinfected with rubella and 2 with CMV (2.8%) and 1 (1.4%) with HSV. In our study, 1 cases of coinfection were seen to occur between Rubella and CMV. (Table 4 )
DISCUSSION
Maternal infections caused by TORCH agents leads to neonatal and fetal mortality. TORCH infections are important contributor to early and later childhood morbidity. 2 Primary infection could initially be in apparent or asymptomatic and thus difficult to diagnose on clinical basis. Serological diagnosis of TORCH infections should be done before or as soon as pregnancy is confirmed. 6 The overall seropositivity of TORCH infections in our study was 37.9%.Our findings were comparable with a study by Pradhan SV et al where the overall seroprevalence of TORCH pathogens was 33.7%. 7 T. gondii is the causative agent of Toxoplasmosis and is an obligate intracellular protozoan parasite. 8 Toxoplasmosis is one of the most prevalent chronic infections occuring worldwide. 8 Toxoplasmosis is associated with fetal abnormalities like hydrocephaly, anomalies of the central nervous system, symmetric fetal growth retardation, and nonimmune hydrops. 9 Such scenarios demand maternal screening of anti-toxoplasma antibodies by ELISA. Toxoplasmaspecific IgM antibodies are helpful in suggesting the time of infection. However, IgM antibodies have been known to persist till eighteen months post infection. 10 Negative Toxoplasma-specific IgM results are reassuring. However, positive results should be interpreted with caution, and followed by serial titers after three weeks. 10 About 20 -90% of the world adult population is exposed to T. gondii. 11 In our study, the prevalence of antitoxoplasma specific IgM antibody was 16.5% in antenatal females with bad obstetric history. In India, toxoplasmosis seroprevalence is variably reported and ranges from from 5-80% . 12-16 Our findings were comparable with studies of Rajendra et al., (2006) , Yasodhara et al (2001) , Sadik MS, et al.and Turbadkar D et al. where the prevalence of anti-toxoplasma specific IgM antibody was 14.66%, 13.1%,18% and 10.5% respectively. 13, 14, 15, 16 A recent study from Chandigarh revealed increasing seropositivity to toxoplasma in women with BOH. 17 The higher rate of seropositivity can be attributed to warm and humid environments, in our geographical region. Farming is the main occupation in this rural area which increases the exposure to the soil contaminated with faeces of cats. Contaminated water, poor sanitation and lack of hygiene are other factors leading to increased prevalence. Vaccination is not available against Toxoplasma thus primary prevention of Toxoplasmosis in pregnant mother can be achieved through education by health care authorities regarding risk factors and adopting preventive measures, which include washing hands frequently, washing all the vegetables and fruits and, proper handling of raw meat while preparation of food.Pregnant females should be adviced to stay away from pets, mainly cats. R u b e l l a i s a m i l d v i ra l i l l n e s s characterized by exanthem and posterior cervical lymphadenopathy. WHO estimates that more than 100,000 children are born with CRS (congenital Rubella syndrome) every year. 18 Pregnant women infected in early weeks of pregnancy leads to serious manifestations in the fetus affecting the auditory function, heart and vision as congenital rubella syndrome (CRS). 19 Maternal Rubella infection in first eight weeks of pregnancy infects 90 -100% .Almost all of the infected fetuses develop major clinical defects. 20 India epidemiological data reveals that 10-20 % of women in childbearing age are susceptible to rubella infection. 21 Half of the rubella infections are subclinical. 21 Rubella infection during pregnancy causes congenital malformation in 10-54 % of newborns. 7 In the present study seropositive rate was 8.8% which is comparable with studies of Yasodhara et al., (2001) and Denoj Sebatian et al., (2008) which revealed rates as 6.5% and 11.3% respectively. 14, 22 MMR vaccine is part of universal immunization programme in India. Rubella prevention is dependent on early immunization. Sero-negative women should be immunized against rubella immediately after delivery.
Cytomegalovirus (CMV) is the most important cause of congenital infection causing long term neurodevelopment sequlae among children. 23 CMV infection can occur in any trimester of pregnancy. The estimated incidence of congenital CMV infection between 0.2 and 2.2% of all live births worldwide. 24 CMV infection is found universally. CMV is more prevalent in low socioeconomic conditions. Low and middle income group strata have higher rate of acquisition of CMV with seroprevalence rates ranging from 80-100%. 24 Most of the women in child bearing age are seropositive by that age. 25 Poor socio-economic conditions like overcrowding and a lack of hand hygiene, and day care centers, promote CMV transmission. 25 Routine antenatal screening along with behavioral and educational intervention is necessary to control CMV transmission.
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The present study showed seropositivity of 10.2 % for IgM antibodies to CMV. The findings were comparable in study by Turbadkar 14, 13, 26 Such low seropostivity may be due to better standards of living.
Herpes simplex virus (HSV) is a ubiquitous, enveloped, and double stranded DNA virus. HSV belongs to the family of Herpesviridae.HSV is transmitted across mucosal membranes and nonintact skin and migrate to nerve tissues, where it persists in a latent state. 27, 28 Neonatal herpes infection is a potentially devastating consequence of common genital HSV infection. 27, 28 There is an increased incidence of genital herpes in pregnancy. Intrauterine HSV infection during early pregnancy is rare. Most neonatal herpes simplex virus infections are perinatally acquired. 28, 29 Genital herpes during pregnancy leads to spontaneous abortion, intrauterine growth retardation, preterm labour, and congenital and neonatal herpes infections. 29 Prevention of neonatal disease consists of timely diagnosis and appropriate management in the mother including acyclovir therapy and caesarean delivery in the presence of active genital lesions. Subclinical infection in the mother is common, as only 9% of them have genital herpes at the time of delivery. 30 Serodiagnosis plays an important role in preventing neonatal herpes. The seroprevalence of Ig M antibodies to HSV was 2.3% in our study.
The seroreactivity of TORCH infections is seen maximally between the age group of 18-25 years in our study. This is due to the fact that this a common age group for getting married in India.
CONCLUSION
TORCH infections are a major cause of fetal morbidity and fetal loss. The fetal loss can be avoided by early identification and effective therapy. Pregnant women should be educated during antenatal visits regarding TORCH infections and their prevention. Universal vaccination remains a strong tool in eliminating congenital rubella syndrome. The epidemiology of TORCH needs better understanding which will guide the development of new strategies for the prevention of congenital infections. New approaches for prevention and treatment of congenital TORCH infection are necessary, including antiviral interventions and the development of a vaccine strategy. Good hygiene contributes immensely towards overall improved perinatal health and infection prevention.
